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COMPLETE SPECIEICATION. 

Vehicle, more particularly a Locomotive, with Oombustton Engine 

and Liquid Driving G-ear. 




I, Heinrich Schneider, of Jllnau, 
Wiiiterthur, Switzerland, a Swiss eitizeir/ 
do hereby declare the nature of this 
invention and in what manner the same 
5- -is to l)e performed, to be particularly 
described and ascertained in and bj: the 
following statement: — ' ' 

The present invention has reference to 
a vehicle drive, more paiticularly a loco- 

10 motive drive, with combustion eng:ine and 
liquid driving:,..gear: . It is a well Iciiown 
fact that, ■ in order to bvercom'e the 
initial difficulties attendant on propelling 
a vehicle, more particularly on staa'ting; 

15 a .locbinptive by means of combustion 

- . power, detachable couplings or liquid 
driving-gears are used. 

It has been propoj^ed to provide 
hydraulic driving gears having rotating 

20 primary and secondary piarts, but no 
st ationaiy parts and to provide mech- 
anical ti*ansmis.sion means between com- 
bustion or other engines and the said 
primaiy parts. 

25 Vehicle drives utilizing liquid gears 
have also already been proposed, in 
which the driving gears were required to 
respond to the followiiig conditions : The 
driving gear, Avhen stalling, should exert 

30 an increased torque, it should allow 
changes of speed at a constantly high 
. efficiency and the liquid driving gear 
should further be reversible. To attain . 
these conditions hydraulic power tran»^- 

35 mittiug apparatus . have been proposed 
consisting of a combination of a liquid 
driving gear or doit ch with planetary 
gears. 

Furthei-mpre liquid driving gears are 
40 known which aie fitted with n^i-rotating 
parts such as guide vanes to provide for 
the reversing of the gear. 

For the propulsion of ships hydra xilic 
- clutches incorporated in a toothed gearing 
45 have l>een proposed to proTide for the 
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possibility of transmitting the power for 
cruising speed through the toothed gear- 
ing and the hydraulic clutch whilst for 
full speed the hydraulic clutch is 
rendered inoperative and vice-i*ersa. 

For locoinotiyes running at full speed 
the efficiency of the licmid driving gear 
i?> of vital importance. 

A vehicle drive, more particularly a 
locomotive drive in accordance with my 65 
invention comprises the combination of a 
cbmbustion . engine with mechanical 
transmission means and a liquid .driving 
gear having rotating primaiy and 
secondary parts but no stationary paiis*, 
one of the said parts surrounding the 
other and being fitted up as a hollow 
shaft whereby the power inpxit as well as 
the powei* output of the said gear occurs 
on both sides of a plane at right angles 65 
to the axis of the gear and passing 
through the middle of the gear thus per- 
mitting the standard two-sided drive of 
the locomotive or other vehicle. 

The primaiy part of the liquid .driving 70 
gear maiy be the part which is fitted up 
a» a hollow shaft, the secondary, pai^t 
being rigidly connected to an axle lodged 
in the hollow shaft and carrying the 
driving wheels of the vehicle, or r?*c^ 
vei^sa the secondary part may be fitted 
up as a hollow shaft to which the driving 
wheels are fixed and an axle connected to 
the primary paii be lodged inside the 
hollow shaft. 

The high efficiency of the liquid driv- 
ing gear is due to the fact, that only 
two rotatable and no fixed part^ are. pro- 
vided whilst most of the other driving 
gears po.ssess fixed casings and guiding 85 
devices. 

In most cases a multiplication of the 
rotary moment is not needed, since with 
my liquid driving gear the fxxll moment , 
of full rotation of the driving" machine 90 
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can be put to use ; a reduced efficiency 
of the device during- the shoii time 
occupied in starting being immaterial. 

TVJien using- in a vehicle drive, mech- 
anical transmission means !>uch as toothed 
wheels, the employment and arrangement 
of such means is facilitated by the simul-. 
taneous use of liquid driving geaj-s-, aiid 
by employing several of the Ifquid driv- 
ing gears, multiplication and reversibility 
of. t lie driv« can be obtained. 

.JMy liquid driving gear is more suit- 
able than othei-s for exiiployment with 
locomotiyes for the following reasons : 

1. The'picoportions of my hquid driving 
gear say for -a given ntim-ber~ of I'evoiu-" 
iions of the loceniotive and machines and 
for a kigh degree x>f . ^jfficiency atj^ such 
as to allow the gear to be" built^.for 
locomotives. \ 

2. The dimensions of the gear whether 
partly or entirely filled are such as to 
alwa3r& give good starting results. 

3. The use of the liquid driving gear 
imparts a smooth and steady movement to 
a locomotive and permits the use of a 
device with toothed wheels for the power- 
transmission. The smooth and steady 
movement of course also protects all 
other parts of the machine from wear. 

4. -The driving gear when fitted with 
radial blades works equally well in either 
direction and can also run idly without 
being subjected to wear. 

5. This driving gear allows of the 
installation of the heaviest combxistion 
engines running at anj^ number of revolu- 
tions. 

Since great difficulties arise in building 
locomotives ^vith regard to the airange- 
ment and the installation of a combustion 
motor and. liquid driving gear on account 
of the necessai-y great output, high 
efficiency, and number of revolutions and 
45 the permissible weight, my liquid driving 
gears, are placed upon the driving shafts^ 
by which ai-rangement the most favour- 
able running conditions are obtained. 

My invention will be best understood, 
when described in connection with the 
accompanying drawings in which Figures 
1, 2 and 3 represent sections through the 
driving shaft and liquid driving gear and 
each illustrate a diftez-ent constructional 
example. 

According to the first example of con- 
struction shown in Figure 1 the -motor 
shaft transmits by means of suitable 
appliances, for example coupling rods, 
toothed wheels, and so foi-th (not shown in 
the drawing) the power delivered by the 
motor to the primaiy axle 1 which is 
rotatably mounted in the fi*ames R, R^. 
On this primary axle 1 are placed the 
primary pai-ts of the liquid di-iving gear 
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2, 2^ The secondary parts of the driving 
gear 4, 4^ are placed on the secondary 
shafts 3, 3\ which are hollow and carrv 
the driving wheels 3"^ ins secondary 
shafts are i-otatablv mounted in bearings 70 
in thf.. frames Tim. The bearings 

rare supported on springs provided on the 
frames IV^K Moveable stuffing boxes 
5 situated between the primary and 
secondary shafts prevent the liquid from 75 
escaping. The gear is filled with liquid 
through the axle 1 and is emptied through 
tlie secondaiy shaft 3^ and axle 1, in the 
same manner as is de.scribed with refer- 
ence to Figure 2, 80 

'Accordiag-to the second example of 
construction shown in Figure 2 a r/)tat- 
ably mounted shaft. G transmits the worlc 
done by the motor to the liquid driving 
gear by means of the toothed wheel 7° 85 
Xhe^ seco ndary part 8. 8 ^ of the liquid 
^drlving^gear is Imilt tqgether w ith the " 
di^ivip^ shaft 9, U ]yjrw1uch_thg_^ a^^^ 



w^Kegls^lO IQi are firmly fi^rpr^ s^nrl ic 
eucIbsed~^by~tEe two-pait primary part ^0 
11, ll\of the gear. The latter is rotat-* 
ably m'mmted in bearings 12, 12^ which 
are rigid the frame 13, 13'; the part 
IV has a too'thed rim 14 which meshes 
with the toothed wheel 7 and is driven 05 
by the latter. The driving shaft is rotat- 
ably mounted in bearings- 15, 15^ which 
are mounted on springs in. the frame 
13^ 13^. The liquid driving gear has 
clearance room on all sides and an 100 
arrangement of laterally movable stuSing-.- 
boxes 16, 10^ and 17, 17^ is provided, so 



that a lateral displacement of the driving 
shaft is made possible. 

The following devices are arranged f or 
the pui-pose of fillinsy" and empTying the 
driving gear._ 

Xiquid is supplied to the driving shaft 
9 through the pipe 18 and the swivel 
joint 19 and conducted into the hollow 
boss of the part S through the axial bore 
20 and radial apei-tures 21 from whence 
it enters the working chamber through 
openings 22*. On the peripherv of tlie 
gear chamber there are arranged several 
pipes 23 which are fixed preferably at 
regular intervals over its circumference. 
These pipes extend into the chamber 24 
between the two stuffing boxes 16^ and 
17^ If the driving gear is full, injected 
fresh water forces a part of the heated 
gear w-ater through the pipes 23 the 
stuffing box chambeT* 24, the apertures 
25 and the axial bore 26 and then through 
the swivel joint 27 and the pipe 28 into 
a collecting tank (not shown on the 
drawing). 

The gear i>; emptied by means of com- 
pressed air, when the primarv parts are 
rotating. Like the liquid, the compressed 
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air is introduced through pipe IS, enters 
the working chamber thrcugh the aper- 
tures 22 aud forces the water, which is 
diiTen to the periphery by reason, of the 
5 turning' movement, through the pipes 23, 
Ihe chamber 24 and pipe 28 into the 
collecting tank. 

- It will be seen from indications in the 
drawing that the shaft 6 and wheel 7 are 
10 also employed to drive a second liquid 
driving gear 29 with driving wheels 
30, 30\ which is arranged symmetrically 
to the liquid driving gear described 
above. 

15 Figure 3 shows a gear, of wbich the 
secondaiy part is fitted up as a hollow 
shaft serving as a bearing for the driving 
shaft upon which the piimary part is 
fixed. The power from .the motor (not 

20 shown in the drawing) is trans-mitted by- 
gear wheels 31, 31^ to the primaiy part 
32, which is fixed to the driving shaft. 
The secondary part 33, 33^ fomis a hollow 
shaft and is provided with bearings 34, 

25 carrying the driving shaft 1. The 
Secondary pai-t 33, 33^ carries brackets 
35, 35^ provided with bearings 36, 3(5^ 
serving as outer bearings for the shaft Iv 
The secondary part 33, 33^ is carried by 

30 the frame R, R^. The filling and empty- 
ing of the gear is brought about in the 
same manner as described with reference 
to Figure 2. 

In order to prevent any leakage, a 

35 stuffing box 37, is provided near each of 
the frames R and R' and is arranged with 
a chamber 38, to catch any leak^-ge water, 
which can escape through an opening 39. 
The shaft 1 is shown provided with a 

40 ring 40, which throws off any leakage 
water, reaching it thi'ough the opening 
41 of the bracket. 

The working chambers, b3'' means of 
which, at the same time the thrust is 

45 neutralised, are so constructed as to 
enable the gear to ha of the smallest 
possible diameter and simplest possible 
constmction and to utilise to the fullest 
extent the -space between the driving 

50 wheels. One of these working chambers 
in the example given in the drawing con- 
sists of two blade wheels. The primary 
part works as a pump and the .secondary 
paii as a turbine. The axial and radial 

55 clearances between the two gear shafts 
can he allowed variations within the 
limits defined by a lateral divSpla cement 
and the spring of the secondary shaft, 
without such variations exercising any 

60 perceptible influence on the degree of 
efiiciency^ obtained. 

If several motors working inde- 
pendently of one another are equipped 
with liquid driving gears, each motor 

65 and each gear can be switched on and off 



separately, so that each motor can work 
by itself "with the gears belonging to it 
and the other motors can remain stopped 
with their gears empty. 

Moi;eovei_, for example, when running 70 
down hill, the gear can be used as a 
brake. In such a case the motor and 
thereby the primary part of the liquid 
driving gear may be stopi:)ed, whereupon 
the turning moment mipai-ted to the 76 
secondaiy part of the gear by the vehicle 
.running down hill is transformed into 
whirls of the liquid projected against the 
stationary primary part by the rotating 
secondai'y part. The rotating secondary 80 
part of the gear may further drive an 
air pump which is operatively connected 
to tiie gear and utilized for filling an air 
tank, thus causing the braking action. 

Furthermore the gear permits of 85 
reversing the combustion engine while 
fthe train is going forwards because the 
one part of the gear can rotate in oppo- 
site direction to the other part thereof. 

The gear can also be used for starting 90 
only ; in this case the liquid driving gear 
only works at the start, the primaiy and 
secondary'' parts of the gear being coupled 
together by means of any suitable 
coupling device, as soon as a certain 95 
degree of speed is obtained. 

It goes without saying that the parts 
of the gear can be constructed in any 
way, together with the driving* wheels or 
the wheel rims. 100 

The method of employing the above 
described vehicle is the following : 

The starting of the motor of, say, an 
oil-driven engine, takes place when the 
train is standing still, as in the case of a 105 
stationary motor. If the driving gear is 
empty when the start is made, it must be 
filled as soon as the motor has reached a 
certain number of revolutions. The gear 
can be partially or wholly filled whilst 110 
the train is starting. After filling the 
driving gear the motor is supplied with 
its largest quantity of fuel. The maxi- 
mum supply is maintained until normal 
speed is reached. At intermediate stations 115 
the motor can be allowed to continue to 
run at reduced speed with full, or par- 
tially fiiU or empty gear while the train 
is at rest, the small turning moment of 
the niotor ninning at reduced speed being 120 
incapable of causing that part of the gear 
which is connected to the driving wheels 
to rotate and start the braked train. 
Thus the motor does not requiie to be 
started afi'esh on each starting of the 125 
engine. 

The construction and the running or 
worldng of locomotives driven by com- 
baistion egnines is rendered extremely 
simple by an antingement of liquid 130 
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driving gears as described herein, as tlie 
principal motor can ser^-e to fill tJie com- 
pressed air chambers when the train 
is standing still and the gears are 
5 empty, thus avoiding the use of large 
compressed air chambers and large 
ausiliarj'^ compressor's necessary for direct 
propulsion. 

Moreover a greater flexibilitAJ- of the 

10 driving shafts is obtained by simple 
means Tvhereas hitherto steam and 
especially electric locomotives, have 
always had to be equipped with very 
expensive and veiy complicated construc- 

1 y t ion . 

By means of the above described 
arrangement of the liquid di'iving gears 
the -whole of the space above the plat- 
form can be kept fi*ee for the combustion 

20 engine, auxiliary appliances and for the 
sei*vice of the locomotive, 

As the primary shafts are firmly eni- 
bedded, a rigid propulsion system 
between the motor, frames and primary 

25 shafts is obtained and - as there is an 
elastic oonnectioii only between the driv- 
ing wheels and the niotor and the frames, 
the shock coming fit'om wheels is not 
transmitted to the motor, nor the shock 

30 from the motor to the wheels. This is of 
great importance estpecially for fast 
locomotives, it increases the length of life 
both of the locomotive and its snb- 
consti'iiction and enables train.s to be run 

35 at a high speed. . 

Having now particularly described and 
ascertained the natui'e of my said inven- 
tion and in what manner the same is 
to be performed, I declare that what I 

'iO claim is.: — 

1. In a vehicle drive, moi-e particularly 
a locomotive drive, the combination of a 
combustion engine with mechanical 
transmission means and a liquid driving 

45 gear having rotating piimary and 
secondaiy parts but no stationary pai-ts, 
one of said pai-ts surrounding the other 
and heing fitted up as a hollow shaft 
whereby the power input as well as the 

50 power output of said gear occurs on 
both sides of a plane at right angles to 
the axis of the gear and passing through 
the middle of the gear thus permitting 
the standard two-sided drive of the 

55 locomotive or other vehicle. 

2. A vehicle, drive according to Claim 



1, characterised in that the primary part 
of the liquid driving gear is fitted up as 
a hollow shaft and that the seconmiry 
part is rigidly connected to an axle 60 
lodged inside the hollow shaft and carry- 
ing the driving wheels or, vice versa, that 
the secondary part is fitted up as a hollow 
shaft to which the driving wheels are 
rigidly fixed and that the primary part 05 
is rigidly connected to an axle lodged 
inside the hollow shaft. 

'3. A. vehicle drive accoi-ding to Claim 
1, characterised in that the -combustion 
engine, the mechanical tranfsmiitsiun 70 
means land the primary paiT of the Ihiuid 
driving gear are fixed on the frame of a 
locomotive and that the secondary part 
of the liquid driving gear to which the 
driving wheels of the locomotive are 75 
rigidly fixed, and by which wheels the 
;weight of the locomotive is sustained 
through the intei*position of springs, is 
rendered movable m all directions by the 
provision of movable stuffing boxes and 80 
of clearance l>etween the operative par^ 
of the gear. 

4. A vehicle drive according to Claims 

1 and 3, characterised in that at least one it- 
pipe is provided leading fiom the peri- 8/5^ 
pheiy of a chamber of the gear to a 
chamber of a shaft stuffing box and that 
the liquid driving gear is emptied by 
means of compressed air pressing the 
liquid out of the gear. 90 

5. A vehicle drive according to Claims 
1 and 3, characterised in that the liquid 
driving gear is utilijsed for braking ihe 
vehicle, the braking action being caused 

by employing one part of the liquid 95 
driving gear to drive an air compressor 
operatively connected to the liquid driv- 
ing gear and utilized for filling an air 
tank. 

6. A vehicle drive, more particularly a loO 
locomotive drive, having* in combination 

a combustion engine, mechanical trans- 
mission means and a liquid driving gear 
substantially as hereinbefore described 
and as illustrated in the accompanying I05. ' 
drawings. 

Dated this IGth day of September, 1921 . 

For the Applicant, 

F. BOSSHARDT, 
Chartered Patent Agent, no 
4, Corporation Street, Manchester. 
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